Simultaneous determination of diastereoisomeric and enantiomeric impurities in (1R, 3R)-1-(1,3-benzodioxol-5-yl)-2-(chloroacetyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole-3-carboxylic acid methyl ester a key intermediate of tadalafil by chiral high-performance liquid chromatography.
(1R, 3R)-1-(1, 3-Benzodioxol-5-yl)-2-(chloroacetyl)-2, 3, 4, 9-tetrahydro-1H-pyrido[3, 4-b]indole-3-carboxylic acid methyl ester ((1R, 3R)-Cpe) is a key intermediate used in the synthesis of tadalafil, a highly selective phosphodiesterase type-5 inhibitor. In the present study, a chiral high-performance liquid chromatography method was developed for the simultaneous determination of diastereoisomeric and enantiomeric impurities in (1R, 3R)-Cpe. Separation was performed on an Ultron ES-OVM chiral column (150 mm × 4.6 mm, 5 μm,) with a guard column at a column temperature of 30°C. The gradient elution used was acetonitrile (solvent A) and water (solvent B), and the following elution program was used at a flow rate of 1 ml/min: 0-5 min (80% B), 5-10 min (80-60% B), 10-12 min (60% B). The detection wavelength was 220 nm. The four isomers of Cpe were baseline separated in 12 min. The results of method validation indicated that the method was specific and sensitive and was suitable for the quality control of diastereoisomeric and enantiomeric impurities in (1R, 3R)-Cpe.